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146. Proposed by L. C. WALKER, A.M., Professor of Mathematics, Colorado School of Mines, Golden, Col. 

A random straight line crosses a given ellipse ; find the chance that two points, tak- 
en at random in the ellipse, shall lie on opposite sides of the line. 

Solution by G. B. M. ZEEE, A. M., Ph. D., Parsons, W. Va. 

Let be the center of the given ellipse, axes OB=a, OC—b. Let KL be 
the random chord, GH a diameter parallel to KL, and FH a diameter conjugate 
to GH meeting KL in Q. Let OG=n, OE=m, OQ=z, LGOE=<f>, ABOE=0. 
Equation to ellipse is x 2 /m i -\-y s /n s =1. 

Area of segment KEBL=A=2sin(i> I ydx. 

Let p be the chance that both points are on the some side of KL, p' the 
required chance. Also, smfi=ab/mn. 
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.•. j)'=l— jp=128/45tt 8 , the same as for a circle. 

147. Proposed by W. J. GREENSTREET, A. M., Editor of The Mathematical Gazette, Stroud, England. 

In a bag are n balls, known to be black or white, either color, a priori, equally like- 
ly. I draw two, which turn out to be, one white and one black. I replace them and draw 
two more. What is the chance both are black? 

Solution by W. W. LANDIS, Dickinson College, Carlisle, Pa. 

This problem is open to two interpretations. We shall assume that a bag 

has been chosen at random from n-f-1 bags containing respectively, 0, 1, 2, , n 

black balls. The chance of any particular number of black and white balls be- 
ing found is then 1/(m+1). The chance that the bag containing r black balls is 
selected and a white and black ball drawn from it then l/(» + l).2.r/w.(w— r)/ 
(n— 1). Adding these probabilities from r=l to r=n—l we obtain as sum $. 
As this event has happened, the probabilities in the next case must be multiplied 
by 3. We get then for the probability of drawing two black balls from this bag 

fe _ r^ n-r jr_ r-l « =6 j-( n + 1 j rS _ r 4-wr 2 ]/(w+l)w s (w-l) 2 . 
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Adding these probabilities from r=2 to r=n— 1 (as the bag containing but one 
black ball must be excluded) and reducing, we have, as the final result, probabil- 
ity required=[3w 2 — 5w— 2]/[10w(w— 1)]. This can easily be verified for small 
values of n. 



PROBLEMS FOR SOLUTION. 



ALGEBRA. 

190. Proposed by H. H. HOLMES, Brunswick, Maine. 

Find the general term of the series 2, 3, 7, 46, 2112, etc. 

191. Proposed by NELSON L. EOEAr, Bridgeton, N. J. 

Find a number such that if it be multiplied by 2, 3, 4, 5, and 6, the cyclical order of 
its digits will not be changed. 



GEOMETRY. 

315. Proposed by M. J. NEWELL, A. M„ Evanston High School, Evanston, 111. 
Construct geometrically a right triangle, given the bisectors of the acute angles. 

216. Proposed by JOHN J. QUINN, Warren High School, Warren, Pa. 

Find, by plane geometry, the sides of a right triangle if the hypotenuse is 35, and 
the side of the inscribed square is 12. 

217. Proposed by 6. W. DRAKE, Fayetteville, Ark. 

If one of the principal axes of a cone which stands on a given base be always parallel 
to a given right line, the locus of the vertex is an equilateral hyperbola or a right line ac- 
cording as the base is a central conic or a parabola. [Exercise 40, page 94, 0. Smith's Sol- 
id Geometry.] 

218. Proposed by 0. W. ANTHONY, DeWitt Clinton High School, New Tork City. 

From a given triangle cut off an area equivalent to a given square by a line passing 
through a given point without the triangle. 

219. Proposed by L. E. DICKSON, Ph. D„ The University of Chicago. 

Devise a simple geometric solution of the general quadratic equation. 



CALCULUS. 

174. Proposed by B. F. FINKEL, 204 St. Marks Square, Philadelphia, Pa. 
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Integrate j - . , cosra: dx, if p 2 <q i . 



